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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rotor having 
high workability by reducing noises and vibrations due to 
cogging torque developed by a motor. 
SOLUTION: This motor, including a rotor inside a stator, 
is an inward- rotating motor and comprises recessed 
accommodation holes, extending to the outer periphery 
of the rotor with the shaft hole of the rotor taken as its 
center. Permanent magnets are embedded in the 
recessed accommodation holes. There are provided 
clearances between the ends of the recessed 
accommodation holes and the outer periphery of the 
rotor, which are formed into recessed shapes. The 
cogging torque can be reduced, by dividing the rotor into 
a plurality of sections in the layering direction and 
displacing the recessed clearances by a prescribed angle 
in the circumferential direction of the rotor to reduce 
noises and vibrations. The rotor can be polarized with 
the stator assembled into a housing taken as a polarized 
yoke, thereby facilitating handling. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Are the motor of the introvert mold which has a rotator inside a stator, and it has the 
concave letter configuration hold hole with which the permanent magnet was embedded at said 
rotator. The rotator of the motor characterized by the edge of said concave letter configuration 
hold hole being extended, and being formed to said rotator periphery focusing on the boss of said 
rotator, and having an opening between the edge of said concave letter configuration hold hole, 
and a rotator periphery, and said opening forming the concave letter configuration opening. 
[Claim 2] The rotator of the motor given in claim 1 term characterized by connecting said 
concave letter configuration hold hole for embedding said concave letter configuration opening 
and said permanent magnet. 

[Claim 3] claim 1 term characterized by said concave letter configuration hold hole with which 
said rotator is divided in the direction of product thickness at plurality, and said permanent 
magnet is inserted, and said concave letter configuration opening having shifted to the hoop 
direction of a rotator by the predetermined include angle, or one of claim dyadic — the rotator 
of the motor of a publication. 

[Claim 4] claim 1 term characterized by only said concave letter configuration opening having 
shifted to the hoop direction of a rotator by the predetermined include angle, without shifting 
said concave letter configuration hold hole with which said rotator is divided in the direction of 
product thickness at plurality, and said permanent magnet is inserted, or one of claim dyadic — 
the rotator of the motor of a publication. 

[Claim 5] claim 1 term characterized by lengthening said concave letter configuration opening by 
the predetermined include angle toward a magnetic pole core, without shifting said concave 
tetter configuration hold hole with which said rotator is divided in the direction of product 
thickness at plurality, and said permanent magnet is inserted, or one of claim dyadic — the 
rotator of the motor of a publication. 

[Claim 6] one of claim 3 ***3icHc* claim 5 terms characterized by said concave letter configuration 
opening having shifted to the hoop direction of a rotator by one half of the include angle of the 
slot pitch of a stator — the rotator of the motor of a publication. 

[Claim 7] one of claim 1 ****** claim 6 terms characterized by being the motor in which said 
rotator carried out opposite arrangement with the stator of the concentrated-winding method 
with which the direct coil was coiled around the tooth part of a stator — the rotator of the 
motor of a publication. 

[Claim 8] Are the motor of the introvert mold which has a rotator inside a stator. and it has the 
concave letter configuration hold hole with which the permanent magnet was embedded at said 
rotator. Focusing on the boss of said rotator, to said rotator periphery, the edge of said concave 
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letter cdnfiguration hold hole is extended, and is formed. In the rotator of the motor with which it 
has an opening between the edge of said concave letter configuration hold hole, and a rotator 
periphery, and said opening forms the concave letter configuration opening The magnetization 
approach of the rotator characterized by dividing said rotator in the direction of product 
thickness at plurality, and magnetizing by making a stator into magnetization York after said 
concave letter configuration opening is included in housing in the rotator which has shifted to 
the hoop direction of a rotator by the predetermined include angle. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rotator of the motor used for an industrial 

device, an office machine, and the device for household electric appliances. 

[0002] 

[Description of the Prior Art] In recent years, generally the permanent magnet form motor which 
used the permanent magnet in the motor used for an industrial device, an office machine, and 
the device for household electric appliances is used increasingly. The structure of various 
rotators where secured the flux path and reluctance torque was jjsed for the rotator of a 
permanent magnet form motor inside the magnet torque by the amount of magnetic flux of a 
permanent magnet or a rotator is proposed. When the motor engine performance was improved 
conventionally, although the quality of the material of the permanent magnet embedded to the 
interior of a rotator was high-performance-ized, or the amount used was increased and it had 
corresponded, there were cost and a structure upper limit community of a rotator. 
[0003] A rotator like drawing 8 is proposed in this problem. Drawing 8 is the rotator of the 
permanent magnet flush type used for the motor of three phase 4 pole, and the adjacent 
permanent magnet 4 is arranged so that it may become a unlike pole. The hold hole 2 for 
inserting a permanent magnet 4 in the rotor core 1 centering on the rotator boss 5 is arranged 
to the rotator periphery at the radii configuration of the reverse sense. The opening 3 is formed 
near the rotator periphery of the hold hole 2 of this radii configuration. This opening 3 is greatly 
formed in the direction of a magnetic pole core, in order to make it concentrate on d shaft 
orientations which showed the magnetic flux generated with the permanent magnet 4 all over 
drawing. Thereby, magnetic flux can centralize the magnetic flux of the non-energizing section 
which will concentrate focusing on a magnetic pole and was seen from the motor control-side on 
the energization section, uses the magnetic flux of a permanent magnet without futility, and is 
raising the engine performance of a motor. 
[0004] 

[Problem(s) to be Solved by the Invention] However, while magnetic flux is centralized in such a 
motor and the engine performance of a motor can be improved, a sound, vibration, etc. which the 
outflow close difference of the magnetic flux between each pole becomes very large, and 
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orjginaW in the cogging torque of a motor have occurred. 

[0005] If the output of a motor becomes an overload greatly especially, a sound, vibration, etc. 
resulting from the cogging torque of a motor will appear notably. 

[0006] Moreover, especially the opening 3 prepared near the rotator periphery of the hold hole 2 
with which it is enlarged and a permanent magnet 4 is inserted in a rotor core 1 in a motor 
Focusing on a magnetic pole, centralize magnetic flux, and it is greatly formed toward the 
magnetic pole core. Since width of face of the yoke part between an opening 3 and a rotator 
periphery is made narrow very long and slender so that magnetic flux may not leak, it becomes 
insufficient [ reinforcement ]. Moreover, depending on the handling at the time of rotator 
manufacture The rotator periphery of this yoke part deforms, and a gap with a stator bore 
becomes uneven and poses an important problem in the quality side. This serves as a sound, 
vibration, etc. resulting from the degradation of a motor, and the cogging torque of a motor, and 
appears. 
[0007] 

[Means for Solving the Problem] Are the motor of the introvert mold which has a rotator inside a 
stator, and it has the concave letter configuration hold hole with which the permanent magnet 
was embedded at the rotator. Focusing on the boss of a rotator, the edge of a concave letter 
configuration hold hole is extended, and is formed to the rotator periphery, it has an opening 
between the edge of this concave letter configuration hold hole, and a rotator periphery, and 
things can be attained and carried out by considering as the rotator of the motor with which this 
opening formed the concave letter configuration opening. 

[0008] Moreover, it can attain by connecting the concave letter configuration hold hole for 
embedding this concave letter configuration opening and permanent magnet. 
[0009] Moreover, this rotator is divided in the direction of product thickness at plurality, and it 
can attain by considering as the rotator of the motor which the concave letter configuration hold 
hole and concave letter configuration opening where a permanent magnet is inserted shifted by 
the predetermined include angle to the hoop direction of a rotator. 

[0010] Moreover, this rotator is divided in the direction of product thickness at plurality, and it 
can attain by considering as the rotator of the motor which shifted only the concave letter 
configuration opening by the predetermined include angle to the hoop direction of a rotator, 
without shifting the concave letter configuration hold hole with which a permanent magnet is 
inserted. Moreover, the same effectiveness can be acquired also by lengthening a concave letter 
configuration opening by the predetermined include angle toward a magnetic pole core. 
[001 1] Moreover, it can attain by considering as the rotator of the motor with which the concave 
letter configuration opening has shifted to the hoop direction of a rotator by one half of the 
include angle of the slot pitch of a stator. 

[0012] Moreover, it can attain by considering as the rotator of the motor which carried out 
opposite arrangement with the stator of the concentrated-winding method with which the direct 
coil was coiled around the tooth part of a stator. 

[0013] Moreover, said rotator is equipped with the concave letter configuration hold hole with 
which the permanent magnet was embedded. In the rotator of the motor with which the edge of 
a concave letter configuration hold hole is extended, and is formed to the rotator periphery 
focusing on the boss of this rotator, it has an opening between the edge of this concave letter 
configuration hold hole, and a rotator periphery, and this opening forms the concave letter 
configuration opening Said rotator is divided in the direction of product thickness at plurality, and 
after a concave letter configuration opening is included in housing in the rotator which has 
shifted to the hoop direction of a rotator by the predetermined include angle, it considers as the 
magnetization approach of the rotator which magnetizes by making a stator into magnetization 
York. For example, after a stator and a rotator are incorporated in the sealing compressor made 
into driving sources, such as a refrigerator and an air-conditioner, a rotator can be magnetized 
by making a stator into magnetization York. 
[0014] 

[Embodiment of the Invention] The example of this invention is explained using a drawing. 
Drawing 1 forms nothing 4 poles for the unlike pole with permanent magnet 4a which has 
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cqncave' letter configuration hold hole 2a which inserts permanent magnet 4a in the rotor core 1 
interior, and was inserted in adjacent concave letter configuration hold hole 2a. The monotonous 
permanent magnet with which permanent magnet 4a was divided into the center-section pars 
basilaris ossis occipitalis and the concave letter configuration hold hole flank is inserted in 
concave letter configuration hold hole 2a. Between this concave letter configuration hold hole 2a 
and the rotator periphery section, it has concave letter configuration opening 3a. The edge of 
concave letter configuration hold hole 2a was faced, the pars basilaris ossis occipitalis of 
concave letter configuration opening 3a has been arranged, and the edge of concave letter 
configuration opening 3a is arranged so that it may go to a rotator periphery. Therefore, when it 
sees from a rotator outer diameter, the convex typeface-like rotor core 6 where a part of rotor 
core 1 projects in a convex shape in the rotator bore direction is formed. 

[0015] 0.35mm - about 2.0mm is good, and he is trying for the width efface between edge 3a' of 
concave letter configuration opening 3a and the rotator periphery sections which are located in a 
rotator magnetic pole core side to be desirable, and to saturate the magnetic flux generated 
between a rotator and a stator. What is necessary is just to become about 2.0T as flux density. 
That is, it is made to turn to compulsorily the magnetic flux generated by permanent magnet 4a 
embedded at concave letter configuration hold hole 2a in order to centralize magnetic flux 
focusing on a magnetic pole focusing on a magnetic pole by edge 3a' of this concave letter 
configuration opening 3a, and the leakage of magnetic flux is prevented. By this, the magnet 
torque which contributes to the engine performance of a motor can be raised, and 
comprehensive torque can be raised. 

[0016] Moreover, he is trying to saturate the magnetic flux generated between a rotator and a 
stator well [ it is desirable and ] 0.35mm - about 2.0mm like the edge 3a'edge of concave letter 
configuration opening 3a located in magnetic pole core side which mentioned above width of face 
between and the rotator periphery section 3a' width of face of concave letter configuration 
opening 3a located in a between [ rotator magnetic pole poles ] side. As flux density, that what is 
necessary is just to become about 2.0T also in this case again When even magnetic pole pole 
Mabe juts out more greatly than the width of face of concave letter configuration hold hole 2a 
edge 3a" of this concave letter configuration opening 3a Reluctance torque can be centralized 
[ near the rotator periphery of the magnetic path of the rotor core 1 located between concave 
letter configuration hold hole 2a and the rotator bosses 5 which embedded permanent magnet 
4a ], and comprehensive torque can be raised. 

[0017] Moreover, the **** rotor core 6 of the center of concave letter configuration opening 3a 
is broader than the width of face between edge 3a' of concave letter configuration opening 
section 3a and 3a", and the rotator periphery section, edge 3a' of this concave letter 
configuration opening section 3a, and 3a' — when there is a rotor core 6 broader than '. 
magnetic flux can be gradually changed from magnetic pole pole Mabe who centralized 
reluctance torque toward the magnetic pole core on which magnet torque was centralized. 
[0018] This example is explained in drawing 2 using a stator core 7 and a rotor core 1. It is 
equipped with the stator winding although not illustrated into the slot of a stator core 7. The 
magnetic flux from a stator core 7 goes into a stator core 7 again through a rotor core 1. The 
arrow head in drawing shows the flow of magnetic flux. This magnetic flux appears as roughness 
and fineness of very big magnetic flux between a rotator and a stator in that by which a motor is 
operated with a heavy load, or the enlarged thing. Therefore, magnetic flux can be gradually 
passed by establishing the convex typeface-like rotor core 6. That is. since magnetic flux will 
flow to a magnetic pole core side through concave letter configuration opening 3a. it is lost that 
a rapid change of magnetic flux starts, in this case, edge 3a" of concave letter configuration 
opening 3a by the side of magnetic pole pole Mabe — near opening width efface — edge 3a' by 
the side of a magnetic pole core — it is desirable to set up more broadly than near opening 
width efface. He is trying for this not to have the leakage of the magnetic flux by the side of 
between magnetic pole poles, moreover — reverse — the opening width of face by the side of 
edge 3a' of concave letter configuration opening 3a by the side of a magnetic pole core — edge 
3a" by the side of between magnetic pole poles — setting up more narrowly than near opening 
width of face — edge 3a' — it is for making it magnetic flux flow gradually to a magnetic pole 
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care sidfe through a near opening. In addition, when the convex typeface-like rotor core 6 is 
changed into the condition of having lost the opening by the side of edge 3a' of concave letter 
configuration opening 3a. and having connected with the rotor core 1 by the side of a magnetic 
pole core, magnetic flux flows too much greatly and makes the motor engine performance get 
worse. 

[0019] Moreover, it cannot be overemphasized by a part of magnetic flux from a stator once 
flowing to the convex typeface-like rotor core 6 by preparing this convex typeface-like rotor 
core 6 part, and being able to pass magnetic flux gradually and using together with said approach 
as another effectiveness, without passing big magnetic flux rapidly by returning to the tooth edge 
section 8 of a stator further, that better effectiveness is acquired. 

[0020] Therefore, since he is trying for the roughness and fineness of a sink and rapid magnetic 
flux not to generate magnetic flux intentionally in the convex typeface-like rotor core 6 by 
preparing concave letter configuration opening 3a in the edge of this concave letter configuration 
hold hole 2a, the sound and vibration which are made to maintain the engine performance of a 
motor and originate in cogging torque can be reduced. 

[0021] Moreover, when there is a convex typeface-like rotor core 6 of this concave letter 
configuration opening 3a, it becomes possible for the width efface of the yoke part between 
concave letter configuration opening 3a and a rotator periphery to become broad, and to raise 
the reinforcement of a yoke part. Therefore, it is lost that a rotator periphery deforms by the 
handling at the time of rotator manufacture etc., since the width of face of the yoke part 
between the opening sections of the rotator of a motor and the rotator peripheries which were 
enlarged especially becomes broad [ the width of face of a yoke part ] in what is formed long and 
slender, reinforcement goes up and the handling at the time of rotator manufacture becomes 
easy. The stator outer diameter in this example is desirable, phi180-phi120, and a bore are 
phil 10-phi60. and the rated output of a motor can acquire remarkable effectiveness by applying 
to a 1 horsepower - about 5 horsepower thing preferably. 

[0022] Moreover, drawing 3 explains another example. In addition, the rotator explained 
henceforth [ drawing 3 ] attaches the notation same about the same thing as the component of 
a rotator used for drawing 1 and drawing 2 , and omits explanation. Concave letter configuration 
opening 3a prepared between the edge of concave letter configuration hold hole 2a where 
permanent magnet 4a extended on a rotator periphery was embedded, and concave letter 
configuration hold hole 2a and a rotator periphery is connected with drawing 3 , and it is formed 
in it as one hold hole. The yoke section of the rotor core 1 established between concave letter 
configuration hold hole 2a and concave letter configuration opening 3a is lost by this, and it can 
be made to concentrate effectively focusing on a magnetic pole, without leaking the magnetic 
flux from permanent magnet 4a which goes focusing on a magnetic pole. In addition, the thing 
with punching possible [ the yoke section of the rotor core 1 between concave letter 
configuration hold hole 2a and concave letter configuration opening 3a which were explained by 
drawing 1 and drawing 2 ] for a rotor core 1 which it restricts and is considered as narrow does 
not need to explain. 

[0023] Moreover, drawing 4 explains another example. It is the rotator which divided and carried 
out the laminating and which was shifted by the predetermined include angle to the hoop 
direction two in the direction of product thickness about the permanent magnet form rotator 
which equipped drawing 4 with concave letter configuration opening 3a at the edge of concave 
letter configuration hold hole 2a of a rotor core 1 . In addition, when a rotator is divided into two 
in the direction of product thickness, a continuous line shows what equipped with concave letter 
configuration opening 3a the edge of concave letter configuration hold hole 2a at which upper 
permanent magnet 4a was inserted, and the broken line shows what equipped with concave 
letter configuration opening 3b the edge of concave letter configuration hold hole 2b at which 
permanent magnet 4b of the lower part shifted by the predetermined include angle was inserted, 
it becomes possible to reduce the sound resulting from the cogging torque which magnetic flux 
will carry out [ torque ] outflow close to the convex typeface-like rotor core 6 gradually, and is 
generated in a part for magnetic pole Mabe of a rotator, and vibration by being alike and 
considering as the appropriate rotator which the convex typeface-like rotor core 6 of concave 
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letter configuration opening 3a shifted by the predetermined include angle to the rotator hoop 
direction. 

[0024] In this case, when the convex typeface-like rotor core 6 is shifted by the predetermined 
include angle, it is desirable to make it not overlap preferably in a rotator hoop direction. 
Although this must form the magnetic path which originally goes into a rotator from the tooth 
edge section 8 of a stator. and misses magnetic flux to the tooth edge section 8 of a stator, it is 
because magnetic flux escapes to the shaft orientations of a rotor core 1 , so it will be connected 
with large degradation if the convex typeface-like rotor cores 6 by which the laminating was 
carried out overlap. 

[0025] Moreover, like [ drawing 5 ] drawing 4 . it is the permanent magnet form rotator which 
equipped the edge of concave letter configuration hold hole 2a of a rotor core 1 with concave 
letter configuration opening 3a, and concave letter configuration hold hole 2a in which permanent 
magnet 4a is inserted unlike the thing of drawing 4 is arranged without shifting, and only concave 
letter configuration opening section 3a shifts to the hoop direction of a rotator by the 
predetermined include angle, and it is arranged. In addition, similarly, the rotator shows said case 
where it divides into two in the direction of product thickness, shows as a continuous line what 
equipped with concave letter configuration opening 3a the edge of concave letter configuration 
hold hole 2a at which upper permanent magnet 4a was inserted, and shows only concave letter 
configuration opening 3c shifted by the downward predetermined include angle with the broken 
line. 

[0026] In this case, concave letter configuration opening 3a may be shifted by the predetermined 
include angle to the hoop direction of a rotator, without changing the configuration of concave 
letter configuration opening 3a. and may lengthen the opening of concave letter configuration 
opening 3a to a magnetic pole core side. It is desirable to set up so that a part of opening of 
concave letter configuration opening 3c may surely lap with the width of face of concave letter 
configuration opening 3a in the former. If a rotator is shifted to a hoop direction so that the 
opening of concave letter configuration opening 3a and the opening of concave letter 
configuration opening 3c may not lap. in a part without the lap of this opening, magnetic flux will 
leak greatly, and the engine performance of a motor is made to get worse, moreover, in the 
latter, although the flow of the gradual magnetic flux by the side of the magnetic pole core 
explained in drawing 1 and drawing 2 came out through the opening of magnetic pole core side 
3a' of concave letter configuration opening 3a, magnetic flux will flow gradually in this case from 
the opening by the side of the pars basilaris ossis occipitalis of concave letter configuration 
opening 3a, i.e.. the edge of concave letter configuration hold hole 2a. Therefore, it becomes the 
opening section of the pars basilaris ossis occipitalis of concave letter configuration opening 3a 
to set up in this case more narrowly than the width of face of concave letter configuration 
opening 3a" by the side of between magnetic pole poles. As for the convex typeface-like rotor 
core 6 of concave letter configuration opening 3a, it is desirable to make it the former and the 
latter not lap in the direction of product thickness. 

[0027] Moreover, what is necessary is Just to insert permanent magnet of three sheets 4a. in 
order not to shift concave letter configuration hold hole 2a to the hoop direction of a rotator, as 
it was shown in drawing 5 . although six sheets will be inserted in the direction of a rotator 
laminating when permanent magnet inserted in relation top concave letter configuration hold hole 
which divides rotor core 1 in direction of laminating two in drawing 4 , and is carrying out 
laminating 2a 4a is seen by one magnetic pole. Therefore, the activity which inserts permanent 
magnet 4a in a rotor core 1 can be simplified. Moreover, although it is natural, since the use 
number of sheets of permanent magnet 4a becomes fewer, it becomes possible to also reduce 
the processing cost of an ingredient. In addition, the same effectiveness is acquired, even if 
concave letter configuration hold hole 2a and 2b are not connected with the concave letter 
configuration opening sections 3a and 3b or 3c. respectively and the example shown in the 
drawing 4 ****5 is connected. 

[0028] Moreover, by drawing 6 . rotator product thickness explains the gap include angle of the 
rotator which was explained by drawing 4 and drawing 5 and which was shifted by the 
predetermined include angle to the hoop direction of a rotator like using the rotator carried out 2 
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*5j5**s up and down, the gap angle of the convex typeface-like rotor core 6 of concave letter 
configuration opening section 3a established in the edge of concave letter configuration hold hole 
2a to the slot pitch of the stator in which the coil of a stator is inserted — 1/2 pitch ****** - 
- the cogging torque produced in a rotator by things can be reduced. 
[0029] The technique of reducing the cogging torque of the rotator shown by drawing 6 is 
explained using drawing 7 . An axis of ordinate expresses the period T of pulsation of cogging 
torque to (a) of drawing 7 , and the axis of abscissa shows the angle of rotation theta of a 
rotator to it. If cogging torque generated in a downward rotator laminating part is set to Ttheta2. 
using as Tthetal cogging torque generated in an upper rotator lanninating part By shifting 
relatively a part for the machine angle which is equivalent to stator slot pitch 1 / 2 period in the 
cogging torque Ttheta2 generated in a downward rotator laminating part to the cogging torque 
Tthetal generated in an upper rotator laminating part Cogging torque can be negated with the 
cogging torque Ttheta2 of the opposite phase which shifted the cogging torque Tthetal 
generated in an upper rotator laminating part the term 1/2 round. In addition, the condition of 
having been denied by the cogging torque generated in the rotator laminating parts of the upper 
part and a lower part is shown in (b) of drawing 7 . 

[0030] In addition, although drawing 6 and drawing 7 explained the case where 2 ****s of rotator 
product thickness were carried out, it is possible by dividing rotator product thickness by even 
pieces to reduce cogging torque by the same approach as drawing 6 and drawing 7 . 
[0031] Moreover, concave letter configuration hold hole 2a which inserted the permanent 
magnets 4a and 4b shown in drawing 1 **** drawing 7 , The permanent magnet flush-type 
rotator which prepared the concave letter configuration openings 3a and 3b or 3c between the 
edge of 2b, and the rotator periphery The sound and vibration resulting from cogging torque can 
be reduced by considering as the motor which carried out opposite arrangement with the stator 
of the concentrated-winding method with which the direct coil was coiled around the tooth part 
of a stator. In six slots with especially few slots of a stator, nine slots, 12 slots, etc., the 
effectiveness is good. 

[0032] Moreover, when the concave letter configuration openings 3a and 3b shown in drawing 1 
and drawing 7 or 3c lengthens a magnetic pole core side, the convex typeface-like rotor core 6 
may have the shape of a continuous convex typeface, and may have the shape of a convex 
typeface of discontinuity. Therefore, concave letter configuration opening 3a can be attained by 
applying suitably not only in a concave letter but in the range as which the shape of an easy 
configuration and Kushigata has and which does not deviate from the main point of this 
invention. 

[0033] As mentioned above, although the rotator from which permanent magnet 4a was 
embedded at concave letter configuration hold hole 2a. it was divided in the direction of product 
thickness at plurality in the permanent magnet rotator which prepared concave letter 
configuration opening 3a in the edge of this concave letter configuration hold hole 2a. and said 
rotator, and each is relatively shifted by the predetermined include angle has been explained This 
permanent magnet embedding rotator For example, when magnetizing to a rotator using the coil 
of a stator after being incorporated in the sealing compressor used as the driving source for the 
object for air-conditioners, or refrigerators, usually, in the condition of having not prepared 
concave letter configuration opening 3a in the edge of concave letter configuration hold hole 2a 
Since the location between magnetic pole poles of a stator differs from the location between 
magnetic pole poles of a rotator in the rotator laminating part by the predetermined include angle 
deviated and a magnetization field reverser than the tooth back by the side of between [ of 
concave letter configuration hold hole 2a ] magnetic pole poles starts, it becomes impossible to 
magnetize permanent magnet 4a embedded at the rotator. Therefore, it was not able to 
magnetize to a rotator using the stator included in the sealing compressor. 

[0034] However, by preparing the concave letter configuration openings 3a and 3b or 3c between 
concave letter configuration hold hole 2a. 2bs. and rotator peripheries which were explained by 
drawing 1 **** drawing 7 These concave letter configuration openings 3a and 3b or the side 
edge section of 3c Concave letter configuration hold hole 2a, A rotator can be magnetized 
without between poles shifting by the stator included in the sealing compressor, since the 
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reverse hnagnetization field which flows into a rotator can be protected from a stator by 
******ing to the between [ magnetic pole poles ] side of the tooth back of 2b. 
[0035] 

[Effect of the Invention] It has the concave letter configuration hold hole which is the motor of 
the introvert mold which has a rotator inside a stator, and is extended to a rotator periphery 
focusing on the boss of a rotator. A permanent magnet is embedded at this concave letter 
configuration hold hole, get down, and it has an opening between the edge of a concave letter 
configuration hold hole, and a rotator periphery. When this opening considers as a concave letter 
configuration and the magnetic flux from a rotor core goes into a rotor core again through a 
stator core, The sound and vibration which a rapid change of magnetic flux does not occur, and 
the outflow close of magnetic flux is made to change gradually, are made to maintain the engine 
performance of a motor, and originate in cogging torque can be reduced. Especially a motor is 
advantageous in what is operated with a heavy load, or the enlarged thing. 
[0036] Moreover, since it can be made to be able to concentrate focusing on a magnetic pole 
and the magnetic path of reluctance torque can be secured certainly, without leaking the 
magnetic flux by the permanent magnet when there is a concave letter configuration opening, 
the comprehensive torque of a motor can be raised sharply. 

[0037] Moreover, when there is the convex typeface-like rotor core section of the opening of 
this concave letter configuration, it becomes possible to be able to make broad the yoke part 
between the opening of a concave letter configuration, and a rotator periphery, and to raise 
reinforcement. Therefore, without leaking magnetic flux by considering as the opening of a 
concave letter configuration also with the motor enlarged especially, the long and slender yoke 
part between the opening of a concave letter configuration and a rotator periphery can be made 
broad, deformation by the handling at the time of rotator manufacture etc. decreases, and a 
quality side improves, and it becomes, without the sound and vibration resulting from the 
degradation and cogging torque of a motor occurring. 

[0038] Moreover, since the magnetic flux which a permanent magnet generates by connecting 
the concave letter configuration hold hole for embedding this concave letter configuration 
opening and permanent magnet is not leaked, the engine performance of a motor can be raised. 
[0039] Moreover, when this rotator is divided in the direction of product thickness at plurality 
and a concave letter configuration opening considers as the rotator of the motor shifted by the 
predetermined include angle to the hoop direction of a rotator, it becomes possible to reduce the 
sound resulting from the cogging torque which magnetic flux will carry out [ torque ] outflow 
close to a convex typeface-like rotor core gradually, and is generated in a part for magnetic pole 
Mabe of a rotator, and vibration. Moreover, without shifting the concave letter configuration hold 
hole with which a permanent magnet is inserted, by shifting only a concave letter configuration 
opening by the predetermined include angle to the hoop direction of a rotator, since the use 
number of sheets of a permanent magnet can be reduced, working efficiency increases, and it 
becomes possible to reduce the cost of materials etc. Moreover, the same effectiveness as the 
above can obtain also by lengthening a concave letter configuration opening by the 
predetermined include angle toward a magnetic pole core. 

[0040] Moreover, since the period of pulsation of the cogging torque which generates the 
concave letter configuration opening of the rotator divided in the direction of product thickness 
of a rotator at plurality in rotator magnetic pole pole Mabe by shifting relatively parts for one half 
of the include angle of the slot pitch of a stator to the hoop direction of a rotator serves as an 
opposite phase mutually, pulsation of cogging torque can be negated and a sound, vibration, etc. 
can be reduced. 

[0041] Moreover, the sound and vibration resulting from cogging torque can be reduced by using 
the rotator by this approach for the stator of the concentrated-winding method with which it 
was wound around the direct coil by the tooth part of a stator. 

[0042] Moreover, it has the concave letter configuration hold hole extended to a rotator 
periphery focusing on the boss of a rotator. In the rotator of the motor with which a permanent 
magnet is embedded at a concave letter configuration hold hole, and it gets down, and has an 
opening between the edge of a concave letter configuration hold hole, and a rotator periphery. 
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and this' opening forms the concave letter configuration Said rotator is divided in the direction of 
product thickness at plurality, and also by the rotator from which the location between magnetic 
pole poles differs when a concave letter configuration opening considers as the rotator which 
has shifted to the hoop direction of a rotator by the predetermined include angle, after being 
included in housing, it can magnetize by making a stator into magnetization York. For example, 
after incorporating a stator and a rotator in the sealing compressor made into driving sources, 
such as a refrigerator and an air-conditioner, it becomes possible to magnetize a rotator by 
making a stator into magnetization York. 
[0043] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross-sectional view of a rotator showing the example of this invention. 

[Drawing 2] It is drawing showing the flow of the magnetic flux in drawing 1 . 

[Drawing 3] The cross-sectional view of a rotator showing another example. 

[Drawing 4] The cross-sectional view of a rotator showing another example. 

[Drawing 5] The cross-sectional view of a rotator showing another example. 

[Drawing 6] The partial cross-sectional view of a stator and a rotator showing another example. 

[Drawing 7] The pulsating period of the cogging torque of the rotator structure shown in drawing 

6 . 

[Drawing 8] The cross-sectional view of a rotator showing the conventional example. 
[Description of Notations] 

one — a rotor core — two — two — a — 2b — a concave letter — a configuration — hold — 
a hole — three — an opening — three — a — three — b — three — c — a concave letter — 
a configuration — an opening — three — a — ' — three — a — ' — ' — a concave letter — a 
configuration — an opening — a side edge — the section — four — four — a — four — b — a 
permanent magnet, 5 — boss, a 6 — convex typeface-like rotor core, and 7 — a stator core, 8 
— tooth edge section, and 9 — caulking pin. 
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